Burden of disease and identification of intervention targets in extended-spectrum β-lactamase-associated infections by Isendahl, Joakim
  
 
 
BURDEN OF DISEASE AND IDENTIFICATION OF 
INTERVENTION TARGETS IN EXTENDED-SPECTRUM ß-
LACTAMASE-ASSOCIATED INFECTIONS 
 
THESIS FOR DOCTORAL DEGREE (Ph.D.) 
By 
Joakim Isendahl 
Principal Supervisor: 
Associate Professor Pontus Nauclér 
Karolinska Institutet 
Department of Medicine, Solna 
Unit for Infectious Diseases 
 
Co-supervisors: 
Professor Christian G. Giske 
Karolinska Institutet 
Department of Laboratory Medicine 
Division of Clinical Microbiology 
 
Professor Pär Sparén 
Karolinska Institutet 
Department of Medical Epidemiology and 
Biostatistics  
 
Professor Birgitta Henriques-Normark 
Karolinska Institutet 
Department of Microbiology, Tumor and Cell 
Biology 
Opponent: 
Professor Björn Olsén 
Uppsala University 
Department of Medical Sciences 
Division of Infectious Medicine 
 
Examination Board: 
Associate Professor Nele Brusselaers 
Karolinska Institutet 
Department of Microbiology, Tumor and Cell 
Biology 
Center for Translation Microbiome Research 
 
Associate Professor Carl Johan Treutiger 
Karolinska Institutet 
Department of Medicine, Huddinge 
Center for Infectious Medicine  
 
Professor Kristian Riesbeck 
Lund University 
Department of Translational Medicine  
Division of Clinical Microbiology 
To my Swedish and American families 
 
 

  
ABSTRACT 
  
  
LIST OF SCIENTIFIC PAPERS 

  
 
LIST OF ABBREVIATIONS 
  1 
 
 
 
 
 2 
 
 
  3 
 
 
 
 4 
 β
 
  5 
 
 β
 6 
 
  7 
 
 
 8 
 
 
 
  9 
 
 
 10 
 
 
  11 
 
 
 12 
 
 
  13 
 
 
 14 
 
 
  15 
 
 
 16 
 
  17 
 
 18 
 
  19 
 
 20 
 
 
  21 
 
 
 
 22 
 
  23 
 
 
 
 24 
 
 
 
  25 
 
 
 
 
 26 
 
 
 
  27 
 
 
 
 
 
 
 28 
 
  29 
 
 30 
 
  31 
 
 
 
 32 
 
 
  33 
 
 
 
 
 
 34 
 
 
  35 
 
 
 
 
 36 
 
  37 
 
 
 
0 0.5 1 1.5 2 2.5 3 3.5 4
 38 
 
  39 
 
 
 40 
 
  41 
 
 
 42 
 
  43 
 
• 
• 
• 
• 
• 
• 
 44 
 
 
 
  45 
 
 46 
 
  47 
 48 
 
  49 
  51 
 
 52 
  53 
 54 
  55 
 56 
  57 
 58 
  59 
 60 
  61 
 62 
  63 
 64 
